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(57) Abstract: 

PURPOSE: To enhance charge-discharge cycle characteristic by using a polymer solid 
electrolyte or polymer gelled electrolyte difficult to react with a negative 
electrode, and making the internal resistance difficult to rise even by the repeat 
of charge-discharge cycle. 

CONSTITUTION: This solid electrolytic secondary battery has a positive electrode, a 
negative electrode using lithium as an active material, and a polymer solid 
electrolyte consisting of a composite of an electrolyte salt with a polymer or a 
polymer gelled electrolyte obtained by impregnating the polymer with an electrolyte 
consisting of the electrolyte salt and an aprotic solvent. The polymer is a 
multiple copolymer of at least three kinds of monomers selected from the group 
consisting of ethylene oxide, acrylonitrile, epoxy, vinylidene fluoride, ethylene, 
styrene, urethane, siloxane, and phosphazene. 
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♦NOTICES* 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 6 ^ 

2. **** shows the word which can not be translated. 
3 .In the drawings, any. words are not translated. 



CLAIMS 



[Claim(s)} ==—=—===—=—=_==___= 
[Claim 1] The solid electrolyte rechargeable battery characterized by being a solid electrolyte 
rechargeable battery equipped with a positive electrode, the negative electrode which makes a lithium 
an active material, and the solid polymer electrolyte which consists of an electrolyte salt and complex 
of a macromolecule, and being the plural copolymers of at least three sorts of monomers chosen from 
the groupwhich the aforementioned macromolecule becomes from ethylene oxide, acrylonitrile 
epoxy, a fluoride vinylidene, ethylene, styrene, urethane, a siloxane, a sulfone, and force FAZEN 
LClaim 2} The solid electrolyte rechargeable battery characterized by being a solid electrolyte 
rechargeable battery equipped with a positive electrode, the negative electrode which makes a lithium 
an active material, and the macromolecule gel electrolyte into which make the electrolytic solution 
which becomes a macromolecule from an electrolyte salt and an aprotic solvent come to sink and 
being the plural copolymers of at least three sorts of monomers chosen from the group which the 
aforementioned macromolecule becomes from ethylene oxide, acrylonitrile, epoxy, a fluoride 
vinylidene, ethylene, styrene, urethane, a siloxane, a sulfone, and force FAZEN. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to improvement of the solid polymer electrolyte aiming 
at obtaining the solid electrolyte rechargeable battery excellent in the charge-and-discharge cycle 
property in detail with respect to a solid electrolyte rechargeable battery, or a macromolecule gel 
electrolyte. 
[0002] 

[Description of the Prior Art] It is observed from there being an advantage which is not in liquid 
electrolyte cells, like the assembly of a cell is easy, since a solid electrolyte cell does not need that it 
is a position free-lancer in order that there may be no worries about a liquid spill, and the clysis of the 
electrolytic solution in recent years. 

[0003] **(ing) -- as the electrolyte -- LiC104 and LiBF4 etc. - the solid polymer electrolyte which 
composite-ized an electrolyte salt and PEO (polyethylene oxide) is proposed 
[0004] However, when the charge-and-discharge cycle was repeated, PEO reacted with the lithium of 
a negative electrode, and the solid polymer electrolyte using PEO had the problem that a charge-and- 
discharge cycle property was not good in the solid electrolyte rechargeable battery by which the 
conventional proposal is made, in order that coats, such as Li20 which does not have electronic- 
conduction nature in both interface, might generate. For this reason, the solid electrolyte cell put in 
practical use now is only a lithium cell (primary cell) currently used for the power supplies of an 
artificial cardiac pacemaker. 

[0005] The place which this invention is made to solve an above-mentioned problem, and is made 
into the purpose is to offer the solid electrolyte rechargeable battery excellent in the charge-and- 
discharge cycle property. 
[0006] 

[Means for Solving the Problem] The solid electrolyte cell concerning invention according to claim 1 
for attaining the above-mentioned purpose ("the 1st cell" is called hereafter.) It is a solid electrolyte 
rechargeable battery equipped with a positive electrode, the negative electrode which makes a lithium 
an active material, and the solid polymer electrolyte which consists of an electrolyte salt and complex 
of a macromolecule, and they are the plural copolymers of at least three sorts of monomers chosen 
from the group which the aforementioned macromolecule becomes from ethylene oxide, acrylonitrile, 
epoxy, a fluoride vinylidene, ethylene, styrene, urethane, a siloxane, a sulfone, and force FAZEN. 
[0007] Moreover, the solid electrolyte cell concerning invention according to claim 2 ("the 2nd cell" 
is called hereafter.) It is a solid electrolyte rechargeable battery equipped with a positive electrode, the 
negative electrode which makes a lithium an active material, and the macromolecule gel electrolyte 
into which make the electrolytic solution which becomes a macromolecule from an electrolyte salt 
and an aprotic solvent come to sink, and they are the plural copolymers of at least three sorts of 
monomers chosen from the group which the aforementioned macromolecule becomes from ethylene 
oxide, acrylonitrile, epoxy, a fluoride vinylidene, ethylene, styrene, urethane, a siloxane, a sulfone, 
and force FAZEN. In addition, although the cell using the macromolecule gel electrolyte is strictly 
called a gel electrolyte cell, since a macromolecule gel electrolyte is a solid seemingly, on these 
specifications, this is also included in a solid electrolyte cell. Moreover, the 1st cell and the 2nd cell 
may be named this invention cell generically. 
http://ww4.ipdU.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 6/5/2003 
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[0008] The 1 st cell is a solid electrolyte cell using the solid polymer electrolyte which consists of 
complex of an electrolyte salt and specific plural copolymers as an electrolyte, and the 2nd cell is a 
soud electrolyte cell using the macromolecule gel electrolyte which makes the electrolytic solution 
which consists of an electrolyte salt and an aptotic solvent as an electrolyte come to sink into specific 
plural copolymers. y 

[0009] As a negative electrode which makes the hthium in this invention cell an active material the 
^7 °If n » OCclusion emit a metal lithium or a Hthium, and a carbon material are' 
illustrated As an alloy which can occlusion emit a lithium, a Utmum-aluminium alloy, A lithium- 
indium aUoy, a hmium-tin alloy, a hthium-lead alloy, A hthium-bismuth alloy, a Uthium-gaUium 
alloy, a hunum-zmc alloy, A Hthium-cadmium alloy, a lithium-silicon alloy, a lithium-calcium alloy 
A hthium-banum aUoy and a hthium-strontium alloy as an oxide which can occlusion emit a Ulhium 
As a carbon matenal [an iron oxide, a tin oxide, an oxidization niobium, a tungstic oxide, and 
Srrf ] w ^an occlusion emit a lithium again, corks, a graphite, and an organic substance 
baking object are illustrated, respectively. 

[0010] The metallic oxide containing at least one sort of metals which especially the active material 
of the positive electrode m this invention cell was not restricted, for example, were chosen from 
manganese, cobalt, nickel, vanadium, and niobium is mentioned 

[001 1] As an example of the plural copolymers in this invention cell, ethylene oxide-acrylonitrile- 
E? fa™ °JT er ° f ? ^ f^ 6 oxide - fl «onde vinyhdene-ethylene the copolymer of 3 yuan, 
force FAZEN-styrene-siloxane the copolymer of 3 yuan, urethane-ethylene oxide-stvrene Ihe 
copolymer of 3 yuan, ethylene OSHIKIDO-force FAZEN-styrene the copolymer of 3 vuan. and 
ethylene OSHKIDO-force FAZEN-sulfone the copolymer of 3 yuan aremSe4 ^ 
L0012] As an electrolyte salt in this invention cell, a lithium perchlorate (LiC104) a trifluoromethane 
subacid Mto 0JCJ3 S03), a 6 fluoride [ phosphoric'acid ] lithium (LtfF^TiuS 

mZ SSS^w flU °-. de [ ] UthiUm 311 antimony hexafluoride acid 

mm^T X T ^ tn ? uoromethane sulfonic-acid imide [LiN (CF3 S02)2] are illustrated 
[0013] As an aprotic solvent in the 2nd cell Ethylene carbonate (EC), propylene carboliate (PC) 
Butylene carbonate (BC), gamma-butyrolactone (gamma-BL), A sulfolane (SL) 12- 
dimethoxyethane « 1, 2-diethoxy ethane (DEE), Ethoxy methoxyethane (EMC), a 
en^ydrofuran (JiW) 2-me%l tetrahydrofuran (2 M-THF), 1, 3-dioxolane (DOXL) the 4-methyl - 
1, and 3-dioxolane (4 M-DOXL) are illustrated ' 
[0014] 

[Function] Since internal resistance cannot rise easily even if it repeats a charge-and-discharge cycle 
as compared with the conventional solid electrolyte cell, service capacity cannot fall easily! 
negative electrode, a solid polymer electrolyte, or a macromolecule gel electrolyte cannot react easily 
and it guesses to be hard to generate coats, such as Li2 O which so does not have electronic- 
conduction nature m both interface 
[0015] 

[Example] It is possible to change this invention suitably in the range which is not limited to the 
following example at all and does not change the summary, and to carry out hereafter, although this 
invention is further exnlaineH tn » H#*t*ii ^ «~ ™ i~ ^ 



mvention is further explained to a detail based on an example 
[0016] (An example 1 - 6 : the 1st cell) 



a [positive electrode] - manganese dioxide as a positive active material, the graphite powder as an 
electric conduction agent, and PTFE (polytetrafluoroethylene) - the weight ratic > 8:1:1 - mixing ~ a 
positive electrode -- the mixture was prepared, this was fabricated to disc-like, the vacuum drying 
was earned out by 100 degreeC, and the positive electrode was produced 
[0017] [Negative electrode] The lithium-aluminium alloy was used 

[0018] [Solid polymer electrolyte] After melted to the acetonitrile various kinds of 3 yuan copolymer 
93 weight sections of the average molecular weight 60,000 [ about ] which shows a sWuS 
expression to-izmg 1 -izing 6, prepared the solution, added the LiC104 7 weight section to this 
solution, haying mixed having carried out the cast of this, having carried out reduced pressure drying 
?n,f!f ^ chsh J m , ade fr° m stainless steel and removing an acetonitrile, stoving was carried out iT 
100 degreeC and the solid polymer electrolyte was produced. The 3 yuan copolymer usTin me 
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examples 1-6 is the thing of n under ** 1 — izing 6, and the ratio of m and 11:1:1. 

[0019] 

[Formula 1] 

(CHaCHa-O), -(CH-CH) . -(CH 2 -CH) „ 

\/ 1 
0 CN 

[0020] 
[Formula 2] 

-(CHaCfla-O) „-(CHa-CFa) . -(CH 2 -CH 2 ). - 

[0021] 
[Formula 3] 

OCHz-CBs CH 9 

I I 
-(P=N), -(CH 2 -CH) . -(Si-0) . - 

OCHa-CHa f ^Q Vl CHs 



[0022] 
[Formula 4] 

-(CH 2 CH 2 -0) n -(CNH-CHa-CHs-NH-C-OCHa-CHa-O), -(CH 2 -CI) 

! ! , 0 



[0023] 
[Formula 5] 

OCHaCHa 
I 

-(CH 2 CH 2 -0) „ -(P=N), -(CH a -CH) 

I 

OCHaCHa 




[0024] 
[Formula 6] 



0Cfl 2 CHj 
I 



-(CHaCH a -0) n "(P=N), -(CHa-CH 2 -S0 2 ) » - 

OCHaCIa 

[0025] [Solid electrolyte cell] The flat type solid electrolyte cells A1-A6 (1st cell; geometric 
capacity : 30 mAh/g-cell weight; cell size : 1.6mm in the diameter of 20mm, thickness) were 
assembled in order using a positive electrode, an above-mentioned negative electrode, and each 
above-mentioned solid polymer electrolyte. 

[0026] (An example 7 - 12 : the 2nd cell) They are various kinds of 3 yuan copolymer films shown in 
ht^://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_eije 6/5/2003 
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Table 2 to propylene carbonate L1C104 Flood with the solution (electrolytic solution) melted 1 one 
mol / it was made to swell, and the macromolecule gel electrolyte was produced. In addition, all the 
weight ratios of the sinking-in **** electrolytic solution and each film were set to 4:1. Subsequently 
solid electrolyte cells A7-A12 (the 2nd cell) were assembled like examples 1-6 except havingused 
these macromolecule gel electrolytes. 

[0027] (Example 1 of comparison) After melted the polyethylene-oxide [-(CH2-CH2-0) n-1 93 
weight section of average molecular weight 60,000 [ about ] to the acetonitrile, prepared the solution, 
having added the LiC104 7 weight section to this solution, having carried out the cast of this having 
carried out reduced pressure drying on the petti dish made from stainless steel and removing an 
acetomtnle strong was carried out by 100 degreeC and the solid polymer electrolyte was produced 
ekctt^W was assembled like examples 1-6 except having used this solid polymer 

[0028] (Examples 2-4 of comparison) LiC104 Mixed solvent of the volume ratio 3 2 of ethylene 
carbonate and 1 and 2-dimethoxyethane (example 2 of comparison), Liquid electrolyte cell B-2-B4 
were assemb ed in order to the mixed solvent (example 4 of comparison) of the volume ratio 3'M of 
+ IT^ i (exam P le 3 of comparison) of the volume ratio 3:2 of ethylene carbonate and a 
tefrahydrofuran or ethylene carbonate, 1 and 2-dimethoxyethane, and a tetrahydrofuran, using the 
solution melted 1. one mol /as the electrolytic solution. The nonwoven fabric made from 
polypropylene was used as separator. 

[0029] (Example 5 of comparison) It is a polyethylene-oxide film to propylene carbonate LiC104 
Flood vnth the solution (electrolytic solution) melted 1. one mol /, it was made to swell, and the 
macromolecule gel electrolyte was produced. In addition, all the weight ratios of the sinking-in **** 
electtolyhc solution and a polyethylene-oxide film were set to 4:1. Subsequently, sofid-electtolyte- 
S ^embled ^ examples 1 -6 except having used this macromolecule gel electrolyte 
[ a?J ^composition current> Using each electrolyte, the platinum electrode as an operation pole 
and the htiuum electrode as a counter electrode and a reference pole, the examination cell was ' 
assembled, the reduction current (decomposition current muA/cm2) when subsequently to 0 V nair 
reference pole (Li/Li+) setting up the potential of a platinum electrode was measured, and the 
difficulty of the resolvability of each electrolyte was investigated. It means that it is easy to 
dissemble an electrolyte, so that decomposition current is large. A result is shown in Table 1 and 2 
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[Table 2] 
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[0033] Table 1 shows that it is hard to decompose from decomposition current being small as 
compared with the conventional solid polymer electrolyte which produced the liquid electrolyte 
which produced the solid polymer electrolyte produced in the examples 1-6 in the examples 2-4 of 
comparison in the example 1 of comparison from the first. Moreover, Table 2 shows that it is hard to 
decompose from decomposition current being small as compared with the conventional 
macromolecule gel electrolyte which produced the macromolecule gel electrolyte produced in the 
examples 7-12 in the example 5 of comparison. 

[0034] <50 Service capacity of a cycle eye> It is 0.5 mA/cm2 under a room temperature (25degreeC) 
about each cell. 0.5 mA/cm2 after charging to 3.20V The charge-and-discharge cycle examination 
which makes 1 cycle the process which discharges to 2.00V was performed, and the service capacity 
of 50 cycle eye was calculated. A result is shown in previous Table 1 and 2. 

[0035] Decomposition current compares the solid electrolyte cells A1-A12 (this invention cell) using 
the solid polymer electrolyte with decomposition current smaller than Table 1 and 2, or the 
macromolecule gel electrolyte with the cell Bl using the large solid polymer electrolyte, the liquid 
electrolyte, or the macromolecule gel electrolyte - B5 (comparison cell), the service capacity of 50 
cycle eye is large, and it turns out that it excels in the charge-and-discharge cycle property. 
[0036] 

[Effect of the Invention] Since internal resistance cannot rise easily even if a use **** solid polymer 
electrolyte or a macromolecule gel electrolyte cannot react easily with a negative electrode and 
repeats a charge-and-discharge cycle, it excels in a charge-and-discharge cycle property. 

[Translation done.] ~~ "~ 
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TECHNICAL FIELD 



[hidustaal Apphcanon this invention relates to improvement of the solid polymer electrolyte aimktT 
at obta^g the sohd electrolyte rechargeable battery excellent in the charge-and-discharge cycle 
TTlyS reSPCCt t0 3 SOUd eleCtrolyte rech argeable battery, or a macromolecule gel 
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EFFECT OF THE INVENTION 

[Effect of the Invention] Since internal resistance cannot rise easily even if a use **** solid polymer 
electrolyte or a macromolecule gel electrolyte cannot react easily with a negative electrode and 
repeats a charge-and-discharge cycle, it excels in a charge-and-discharge cycle property. 
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MEANS 



[Means for Solving the Problem] The solid electrolyte cell concerning invention according to claim 1 
for attaining the above-mentioned purpose ("the 1st cell" is called hereafter.) It is a solid electrolyte 
rechargeable battery equipped with a positive electrode, the negative electrode which makes a hthium 
an active material and the solid polymer electrolyte which consists of an electrolyte salt and complex 
of a macromolecule, and they are the plural copolymers of at least three sorts of monomers chosen 
from the group which the aforementioned macromolecule becomes from ethylene oxide, acrylonitrile 
SSm L ^dene ethylene, styrene, urethane, a siloxane, a sulfone, and force FAZEN. ' 

[0007] Moreover, the solid electrolyte cell concerning invention according to claim 2 ("the 2nd cell" 
is called hereafter.) It is a solid electrolyte rechargeable battery equipped with a positive electrode the 
negative electrode which makes a hthium an active material, and the macromole^le gel elecfrol^ 
into which make the electrolytic solution which becomes a macromolecule from an electrolyte salt 
and an aprofac solvent come to sink, and they are the plural copolymers of at least three sorts of 
monomers chosen from the group which the aforementioned macromolecule becomes from ethylene 

Z WFA 7^ e T eP ^ a T ylidene ' e%lene ' Styrene ' a sUox **, a sulfone, 
and force FAZEN. In addition, although the cell using the macromolecule gel electrolyte is strictly 
called a gel elecfrolyte cell since a macromolecule gel electrolyte is a solid seemingly, on these 
specifications this is also mcluded in a solid electrolyte cell. Moreover, the 1st cell and the 2nd cell 
may be named this invention cell generically. 

[0008] The 1st cell is a solid electrolyte cell using the solid polymer electrolyte which consists of 
complex of an electrolyte salt and specific plural copolymers as an elecfrolyte, and the 2nd cell is a 
solid elecfrolyte cell using the macromolecule gel elecfrolyte which makes the electrolytic solution 
P^ScoSers 311 deCtr0lyte Sdt and m aprotic solvent 38 311 electrolyte come to sink into specific 

S H S a ^ at j ve u electrode i w !** makes the hthium in this invention cell an active material, the 
m K° a ^ ^ °f clusion emit a metal hthium or a hthium, and a carbon material are 
ulustrated. As an alloy which can occlusion emit a lithium, a lithium-aluminium alloy, A lithium- 
indium alloy, a htoium-tin alloy, a lithium-lead alloy, A lithium-bismuth alloy, a lithium-gallium 
alloy a hthium-zinc alloy, A litmum-cadmium alloy, a lithium-sihcon alloy, a hthium-calcium alloy 

1^2 T ^7 3 htm r " Str ° ntium dl0y 38 m oxide which can occ ^on emit a lithium 
As a carbon material [an iron oxide, a tin oxide, an oxidization niobium, a tungstic oxide and 

EET^ ] W n 1C i! an , 0CClUSi0n Cmit a lithimn W a ^Phi^ and an organic substance 
bakmg object are illustrated, respectively. 

[0010] The metallic oxide containing at least one sort of metals which especially the active material 
of the positive electrode m this invention cell was not restricted, for example, were chosen from 
manganese, cobalt, nickel, vanadium, and niobium is mentioned 

™™ * $ m ^ ample PlUKd . ^P 01 ^ m *** Mention cell, ethylene oxide-acrylonitrile- 
W^FAtS ^ ° f , 3 ^ u mylCne oxide - fluorid e vinyhdene-ethylene the copolymer of 3 yuan, 
force FAZEN-styrene-siloxane the copolymer of 3 yuan, urethane-ethylene oxide-styrene the 
copolymer of3 yuan, ethylene OSHIKIDO-force FAZEN-styrene the copolymer of 3 yuan, and 
Sf A Sm P D °" f0rCe FAZEN " sulf one the copolymer of 3 yuan are illustrated 
[0012] As an elecfrolyte salt in this invention cell, a hthium perchlorate (LiC104), a trifluoromethane 
sulfomc-acid hthium (LiCF3 S03), a 6 fluoride [ phosphoric-acid ] hthium (LiPF6), 4 fluoride 
htto://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_eije 6/5/2003 



Page 2 of 2 

lithium borate (LiBF4), a 6 fluoride [ arsenic acid ] lithium (LiAsF6), an antimony hexafluoride acid 
lithium (LiSbF6), and lithium trifluoromethane sulfonic-acid imide [LiN (CF3 S02)2] are illustrated. 
[0013] As an aprotic solvent in the 2nd cell Ethylene carbonate (EC), propylene carbonate (PC), 
Butylene carbonate (BC), gamma-butyrolactone (gamma-BL), A sulfolane (SL), 1, 2- 
dimethoxyethane (DME), 1, 2-diethoxy ethane (DEE), Ethoxy methoxyethane (EMC), a 
tetrahydrofuran (THF), 2-methyl tetrahydrofuran (2 M-THF), 1, 3-dioxolane (DOXL), the 4-methyl - 
1, and 3-dioxolane (4 M-DOXL) are illustrated. 
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OPERATION 



[Function] Since internal resistance cannot rise easily even if it repeats a charge-and-discharge cycle 
as compared with the conventional solid electrolyte cell, service capacity cannot fall easily A 
negative electrode, a solid polymer electrolyte, or a macromolecule gel electrolyte cannot react easily 
and it guesses to be hard to generate coats, such as Li2 O which so does not have electronic- 
conduction nature in both interface 
[0015] 



[Translation done.] 
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EXAMPLE 

[Example] It is possible to change this invention suitably in the range which is not limited to the 
following example at all and does not change the summary, and to carry out hereafter, although this 
invention is further explained to a detail based on an example. 
[0016] (An example 1 - 6 : the 1 st cell) 

a [positive electrode] --. manganese dioxide as a positive active material, the graphite powder as an 
electric conduction agent, and PTFE (polytetrafluoroethylene) - the weight ratio 8:1:1- mixing --. a 
positive electrode ~ the mixture was prepared, this was fabricated to disc-like, the vacuum drying 
was carried out by 1 00 degreeC, and the positive electrode was produced 
[0017] [Negative electrode] The lithium-aluminium alloy was used. 

[0018] [Solid polymer electrolyte] After melted to the acetonitrile various kinds of 3 yuan copolymer 
93 weight sections of the average molecular weight 60,000 [ about ] which shows a structure 
expression to-izing 1 --izing 6, prepared the solution, added the LiC104 7 weight section to this 
solution, having mixed, having carried out the cast of this, having carried out reduced pressure drying 
on the petri dish made from stainless steel and removing an acetonitrile, stoving was carried out by 
1 00 degreeC and the solid polymer electrolyte was produced. The 3 yuan copolymer used in the 
examples 1 -6 is the thing of n under ** 1 -izing 6, and the ratio of m and 11:1:1. 
[0019] 
[Formula 1] 

(CHzCH^O), -(CH-CH) m -(CH 2 -CH) n 
0 CN 

[0020] 
[Formula 2] 

-(CH 2 CH 2 -0) 0 -(CH*-CF 2 ) m -(CH 2 -CH 2 )i - 



CH 3 
I 

(Si-0) a - 
I 

CH S 



[0022] 
[Formula 4] 



[0021] 
orm\ 
0CH 



[Formula 3] 
— -Cl< 



-(P=N), -(CHz-CH) 
I 

OCB2-CH3 f 
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-(CH 2 CH 8 -0) „ -(CNH-CH a -Cfl s -NH-C-OCflt-CH 2 -0), -(CH 2 -CH) 

Jl || 

:o 

[0023] 
[Formula 5] 

OCHaCfls 
I 

-(CB 2 Cfl 2 -0) „ -(P=N), -(CH 2 -CH) 

I 

0CH 2 CH 3 




[0024] 
[Fomiula 6] 

0CH 2 Cfl 3 

-(CH 2 CH 3 -0) „ -(P=N), -(CH 2 -CH 2 -S0 2 ) . - 

OCEaCIa 

[0025] [Solid electrolyte cell] The flat type solid electrolyte cells A1-A6 (1st cell; geometric 
capacity : 30 mAh/g-cell weight; cell size : 1 .6mm in the diameter of 20mm, thickness) were 
assembled m order using a positive electrode, an above-mentioned negative electrode, and each 
above-mentioned solid polymer electrolyte. 

[0026] (An example 7 - 12 : the 2nd cell) They are various kinds of 3 yuan copolymer films shown in 
Table 2 to propylene carbonate LiC104 Flood with the solution (electrolytic solution) melted 1. one 
mol /, it was made to swell, and the macromolecule gel electrolyte was produced. In addition, all the 
weight ratios of the sinking-in ** ** electrolytic solution and each film were set to 4: 1 Subsequently 
sohd electrolyte cells A7-A12 (the 2nd cell) were assembled like examples 1 -6 except having used ' 
these macromolecule gel electrolytes. 

[0027] (Example 1 of comparison) After melted the polyethylene-oxide [-(CH2-CH2-0) n-] 93 
weight section of average molecular weight 60,000 [ about ] to the acetonitrile, prepared the solution, 
having added the LiC104 7 weight section to this solution, having carried out the cast of this, having 
earned out reduced pressure drying on the petri dish made from stainless steel and removing'an 
acetonitrile, stoving was carried out by 100 degreeC and the solid polymer electrolyte was produced. 
The solid electrolyte cell Bl was assembled like examples 1-6 except having used this solid polymer 
electrolyte. 

[0028] (Examples 2-4 of comparison) LiC104 Mixed solvent of the volume ratio 3 :2 of ethylene 
carbonate and 1 and 2-dimethoxyethane (example 2 of comparison), Liquid electrolyte cell B-2-B4 
were assembled in order to the mixed solvent (example 4 of comparison) of the volume ratio 3:1 1 of 
the mixed solvent (example 3 of comparison) of the volume ratio 3:2 of ethylene carbonate and a 
tetrahydrofuran or ethylene carbonate, 1 and 2-chmemoxyethane, and a tetrahydrofuran, using the 
solution melted 1. one mol /as the electrolytic solution. The nonwoven fabric made from 
polypropylene was used as separator. 

[0029] (Example 5 of comparison) It is a polyethylene-oxide film to propylene carbonate LiC104 
Flood with the solution (electrolytic solution) melted 1. one mol /, it was made to swell, and the 
macromolecule gel electrolyte was produced. In addition, all the weight ratios of the sinking-in **** 
electrolytic solution and a polyethylene-oxide film were set to .4:1. Subsequently, solid-electrolyte- 
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cell B5 was assembled like examples 1-6 except having used this macromolecule gel electrolyte. 
[00301 ^Decomposition current* Using each electrolyte, the platinum electrode as an operation pole, 
and the lithium electrode as a counter electrode and a reference pole, the examination ce 1 was 
assembled, the reduction current (decomposition current muA/cm2) when subsequently to 0 V pair 
reference pole (Li/Li+) setting up the potential of a platinum electrode was measured, and the 
difficulty ofmeresolvability of each electrolyte was mvestigatedJt means that it is easy to 
disassemble an electrolyte, so that decomposition current is large. A result is shown in Table 1 and 2. 
[0031] 
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[0033] Table 1 shows that it is hard to decompose from decomposition current bemg small as 
compared with the conventional solid polymer electrolyte which produced the liquid electrolyte 
which produced the solid polymer electrolyte produced in the examples 1-6 m the examples 2-4 ot 
comparison in the example 1 of comparison from the first. Moreover, Table 2 shows that it is hard to 
decompose from decomposition current being small as compared with the conventional 
macromolecule gel electrolyte which produced the macromolecule gel electrolyte produced m the 
examples 7- 1 2 in the example 5 of comparison. 

[0034] <50 Service capacity of a cycle eye> It is 0.5 mA/cm2 under a room temperature (25degreeL) 
about each cell. 0.5 r_A/cm2 after charging to 3.20V The charge-and-discharge cycle examination 
which makes 1 cycle the process which discharges to 2.00V was performed, and the service capacity 
of 50 cycle eye was calculated. A result is shown in previous Table 1 and 2. 
[0035] Decomposition current compares the solid electrolyte cells A1-A12 (this invention cell) using 
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the solid polymer, electrolyte with decomposition current smaller than Table 1 and 2 or. the 

SHUTS l gCl eleCtr0l ? e ^ me 0611 81 ^8 lar S e ^ Poller electrolyte, the liquid 
electrolyte, or the macromolecule gel electrolyte - B5 (comparison cell), the service capacity, of 50 
cycle eye is large, and it turns out that it excels in the charge-and-discharge cycle property. 

[Translation done.] ============ =============== 
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